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ABSTRACT: 



PURPOSE: To sufficiently obtain the attenuation level of an interruption area even 
at the time of closely providing adjacent filter elements by laying a conductive 
material in a groove provided between adjacent filter elements on a piezoelectric 
substrate. 

CONSTITUTION: A pair of filter, elements 2a and 2b provided in parallel on the 
surface of a piezoelectric substrate 1 are equipped with an exciting electrode 21, 
and a receiving electrode 22, the exiting electrode 21 and the receiving electrode 
22 are respectively connected through a bounding wire 23 with an input terminal 24 
and an'output terminal 25. and sound absorbing materials 26 and 26 are formed 
outside the exiting electrode 21 and the receiving electrode 22. On the other hand, 
ea'ch electrode constituting the receiving electrode 22 of each element 2a and 2b is 
not grounded, and connected with a differential amplifier at a circuit side while 
an output is independently operated. And also, a groove 27 is provided between the 
adjacent filter elements 2a and 2b on the piezoelectric substrate 1, and a 
conductive material 28 is laid in at least one part of the groove 27. Thus, the 
position concentration of an electrostatic connection between the filter elements 
2a and 2b can be prevented, and apparently weakened. 
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* notices* maaVnnt 4mnbVa>tcrn c5- 

JPO and INPIT are not responsible for any * V^QQ \ \Qj[ JU |fTr : ^^ 

damages caused by the use of this translation. *» 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the surface acoustic wave branching filter which 

used the ladder form surface acoustic wave filter. 

[0002] 

[Description of the Prior Art]ln order to satisfy the demand of a miniaturization of the parts 
accompanying the miniaturization of a portable transmitter machine etc. as a conventional 
surface acoustic wave branching filter, the receiver filter and the transmitting side filter were 
made one package. 

[0003]The top view of the conventional example of the surface acoustic wave branching filter 
which carries two filters in one package is shown in drawing 6 . On the piezoelectric substrate 
10, the series resonance children 3a and 3b who constituted aluminum from a Kushigata 
electrode etc. which consist of an electrode material used as the main ingredients, and the 
parallel resonance children 4a and 4b are formed. The series resonance child 3a and the 
parallel resonance child 4a are stationed at the ladder form, and form the transmitting side 
surface acoustic wave filter 1. On the other hand, the series resonance child 3b and the 
parallel resonance child 4b are also stationed at the ladder form, and the receiver surface 
acoustic wave filter 2 is formed. The electrode pad (9a-9h) for connecting an external circuit 
with each filter is formed in the surface of the piezoelectric substrate 10. The 64-degreeYcutX 
propagation LiNb0 3 board is used for a piezoelectric substrate. Two filters are carried in the 

same ceramics package. Each filter is taken out with the terminal of a package by the bonding 
wire 1 1 , and the electrode is connected. In the transmitting side surface acoustic wave filter 1 , 
the transmitting side signal terminal 7, and 9 d of extraction electrodes and the earthing 
terminal 5a are connected with the extraction electrode 9a, the earthing terminal 5c and the 
extraction electrode 9b, and the common signal terminal 6 and the extraction electrode 9c, 
respectively. In the receiver surface acoustic wave filter 2, the common signal terminal 6, 9 f of 
extraction electrodes and the earthing terminal 5d, 9 g of extraction electrodes and the receiver 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi^ejje?atw_u=http%3A%2F%2Fwww4.ipdl.i... 2/3/08 
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signal terminal 8, and 9 h of extraction electrodes and the earthing terminal 5b are connected 
with the extraction electrode 9e, respectively. 

[0004]After in transmission a signal passes the transmitting side surface acoustic wave filter 1 
via the transmitting side signal terminal 7 from a sending circuit and an unnecessary signal is 
removed, it is outputted from the common terminal 6. In reception, a signal is inputted into a 
receiving circuit via the receiver signal terminal 8, after passing the receiver surface acoustic 
wave filter 2 and removing an unnecessary signal from the common terminal 6. At this time, it 
differs from the transmission band and the receiving band. 

[0005]However, if two filters are carried in one package, although a miniaturization is 
realizable, the problem of mutual induction occurs. Generating and its influence of mutual 
induction are explained. Suppose that the pass band of the transmitting side surface acoustic 
wave filter 1 is 1920-1980 MHz, and the pass band of the receiver surface acoustic wave filter 
2 is 2110-2170 MHz in drawing 6 . Considering a transmission band (1920-1980 MHz), current 
flows into the transmitting side filter 1 , and magnetic flux occurs by the current in a 
transmission band. If the generated magnetic flux pierces through the passage formed with the 
earthing terminal 5b of the receiver filter 2, the parallel resonance child 4b, the series 
resonance child 3b, and the receiver signal terminal 8, unnecessary current which negates 
magnetic flux will occur by mutual induction. In a transmission band, since impedance is low 
and also [ near resonance frequency ] it is only that the series resonance child 3b of the 
receiver surface acoustic wave filter 2 operates as capacity, the parallel resonance child 4b of 
the receiver surface acoustic wave filter 2, As shown in drawing 7 , about 1 dB and since it is 
not large, the magnitude of attenuation of the passage formed with the earthing terminal 5b, 
the parallel resonance child 4b, the series resonance child 3b, and the receiver signal terminal 
8 can hardly take the magnitude of attenuation. As a result, the current generated in mutual 
induction serves as a noise as it is, and becomes a cause by which the magnitude of 
attenuation and an isolation get worse. This is a mechanism of the problem by mutual 
induction. 

[0006]Thus, when two filters were made one package, there were problems, such as 
aggravation of the magnitude of attenuation or an isolation and an inflow in the circuit of a 
noise, by the unnecessary current generated by mutual induction. Two kinds of methods have 
been used as a method of solving such a problem. One method is a method of using the 
threshold made from metal etc. In a package, a transmitting side filter and a receiver filter are 
divided on both sides of a threshold, and each signal line of the signal terminal of an input side 
and the signal terminal of an output side is arranged in on a straight line. It is a method it 
becomes possible to prevent inductive coupling of a mutual signal by using such arrangement. 
Another method is a method of making a signal line crossing right-angled. The receiver filter 
and the transmitting side filter are arranged so that the signal lines may cross right-angled. It is 
possible to suppress mutual inductive coupling to some extent by using such arrangement. 
[0007] 

[Problem(s) to be Solved by the lnvention]however - even if it makes two filters one package 

http://ww4.ipdl.inpit.go.jp/cgi-bi^ 2/3/08 
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by existence of a threshold in the method of using a threshold - a branching filter - not 
enlarging - it did not obtain but the miniaturization of the surface acoustic wave branching filter 
was difficult. By the method of making it cross right-angled, one signal line. Rather than the 
state where the resonator was located in parallel, although mutual induction decreases, since 
the leakage of magnetic flux existed, aggravation of some of an isolation, an inflow in the 
generated circuit of few noises, etc. are, and the problem of mutual induction was not able to 
be coped with thoroughly. Even if it used each method, the problem of the mutual induction 
generated by having made two filters one package was not able to be coped with thoroughly, 
and a small surface acoustic wave branching filter was not able to be obtained. 
[0008]The surface acoustic wave branching filter of this invention is made in view of an above- 
mentioned problem, Though these problems are solved and two filters are made one package, 
it aims at providing the surface acoustic wave branching filter which can have an isolation and 
the good duplexer characteristic of the magnitude of attenuation, and can be miniaturized. 
[0009] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose a surface 
acoustic wave branching filter of this invention, Relatively [ the first low surface acoustic wave 
filter and pass band frequency ] relatively [ pass band frequency ] The second high surface 
acoustic wave filter, The first terminal connected to one hot side extraction electrode of said 
first surface acoustic wave filter, The second terminal connected to one hot side extraction 
electrode of said second surface acoustic wave filter, A common terminal connected to a hot 
side extraction electrode of another side of said first surface acoustic wave filter, and a hot side 
extraction electrode of another side of the second surface acoustic wave filter, In a surface 
acoustic wave branching filter provided with an earthing terminal connected to the ground side 
extraction electrode of said first surface acoustic wave filter and the second surface acoustic 
wave filter, and a track which connects each terminal with said each electrode, Said track 
where at least one side of the first surface acoustic wave filter and the second surface acoustic 
wave filter comprises a ladder type filter, and connects said hot side extraction electrode of 
said ladder type filter with said first terminal or said second terminal, Said track which connects 
a ground lateral electrode of said ladder type filter with an earthing terminal has at least one 
crossing part. 

[0010]Thereby, since a track crosses, current produced by mutual induction will negate each 
other between an earthing terminal and a signal terminal, and aggravation of the magnitude of 
attenuation and aggravation of an isolation by mutual induction are prevented. 
[0011]The above-mentioned crossing part may be made by bonding wire which has connected 
a surface acoustic wave filter and a terminal by the side of a package as indicated to claim 3. 
[0012]ln order to attain the above-mentioned purpose another surface acoustic wave 
branching filter of this invention, Relatively [ the first low surface acoustic wave filter and pass 
band frequency ] relatively [ pass band frequency ] The second high surface acoustic wave 
filter, The first terminal connected to one hot side extraction electrode of said first surface 
acoustic wave filter, The second terminal connected to one hot side extraction electrode of 
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said second surface acoustic wave filter, A common terminal linked to a hot side extraction 
electrode of another side of said first surface acoustic wave filter, and a hot side extraction 
electrode of another side of the second surface acoustic wave filter, In a surface acoustic wave 
branching filter provided with an earthing terminal connected to the ground side extraction 
electrode of said first surface acoustic wave filter and the second surface acoustic wave filter, 
and a track which connects each terminal, Said track where at least one side of the first 
surface acoustic wave filter and the second surface acoustic wave filter comprises a ladder 
type filter, and connects said extraction electrode of said ladder type filter with said first 
terminal or said second terminal, A leading-about electrode of said ground side extraction 
electrode of said ladder type filter connected with said earthing terminal has at least one 
crossing part. 

[0013]Since it takes about with a track and an electrode crosses by this, current produced by 
mutual induction will negate each other between an earthing terminal and a signal terminal, 
and aggravation of the magnitude of attenuation and aggravation of an isolation by mutual 
induction are prevented. 
[0014] 

[Embodiment of the lnvention]Hereafter, this invention is clarified by describing the example of 
this invention, referring to a figure. 

(Embodiment 1) Drawing 3 shows the circuitry figure of a surface acoustic wave branching 
filter [ in / for the top view to which drawing 1 expanded some surface acoustic wave branching 
filters / in / for the outline top view showing the surface acoustic wave branching filter in a first 
embodiment of this invention / in drawing 2 / a first embodiment of this invention / a first 
embodiment of this invention ]. Drawing 5 shows the figure showing comparison with the 
characteristic of the surface acoustic wave branching filter in a first embodiment of this 
invention, and the characteristic of the conventional surface acoustic wave part ****. 
[001 5] Drawing 1 is a top view of the first example. They are carried in the same ceramics 
package by two ladder form surface acoustic wave filters, the transmitting side formed on the 
piezoelectric substrate, and a receiver, like the conventional example of drawing 6 , and by the 
bonding wire 1 1 . The extraction electrode (9a-9h) of each filter, and the common signal 
terminal 6, a signal terminal (7, 8) and an earthing terminal (5a-5d) are connected, 
respectively. Specifically in the transmitting side surface acoustic wave filter 1, the transmitting 
side signal terminal 7, and 9 d of the ground side extraction electrodes and the earthing 
terminal 5a are connected with the extraction electrode 9a by the side of a ground, the earthing 
terminal 5c and the extraction electrode 9b by the side of hot, and the common terminal 6 and 
the extraction electrode 9c by the side of hot, respectively. On the other hand, in the receiver 
surface acoustic wave filter 2, the extraction electrode 9e by the side of hot, 9 f of extraction 
electrodes by the side of a ground and the earthing terminal 5d, 9 g of extraction electrodes by 
the side of hot and the receiver signal terminal 8, and 9 h of extraction electrodes and the 
earthing terminal 5b by the side of a ground are connected, respectively. [ the common 
terminal 6, ] Here, each terminal is formed in the package. Drawing 3 is a circuitry figure of 
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Example 1. The pass band of the transmitting side surface acoustic wave filter 1 is 1920-1980 
MHz, and the pass band of the receiver surface acoustic wave filter 2 of the surface acoustic 
wave branching filter of this example is 21 10-2170 MHz. 

[0016]The feature of surface acoustic wave part **** in this example, The track which connects 
9 h of extraction electrodes by the side of the ground connected to the earthing terminal 5b 
and the parallel resonance child 4b, and the track which connects 9 g of extraction electrodes 
by the side of [ which was connected to the receiver signal terminal 8 and the series resonance 
child 3b ] hot are having a crossing part by the bonding wire 11. The crossing bonding wire is 
formed so that it may not contact, and height may differ mutually. 

[0017]Thus, if a crossing part is given, the passage formed with the earthing terminal 5b, the 
parallel resonance child 4b, the series resonance child 3b, and the receiver signal terminal 8 
can be divided into two loops, and can be considered. Drawing 2 is an enlarged drawing of a 
decussation portion. In a transmission band, under the influence of current which flows into the 
transmitting side filter 1, magnetic flux occurs and this magnetic flux pierces through two loops, 
the loop 14a and the loop 14b. In this case, in order to negate the generated magnetic flux, 
current occurs by mutual induction. However, the track which connects 9 h of extraction 
electrodes by the side of the ground connected to the earthing terminal 5b and the parallel 
resonance child 4b, Since the track which connects 9 g of extraction electrodes by the side of 
[ which was connected to the receiver signal terminal 8 and the series resonance child 3b ] hot 
has a crossing part, in the loop 14a and the loop 14b, the current generated by mutual 
induction will be negated mutually. Thereby, a noise is negated mutually, and suits and it 
becomes possible to prevent aggravation of the magnitude of attenuation by mutual induction, 
or an isolation. 

[0018]ln order to check this effect, comparison of the transmission characteristic of the receiver 
filter in the composition of drawing 1 and drawing 6 is shown in drawing 5 . In the case where it 
does not have the conventional example shown in drawing 6 , i.e., a crossing part, in a 
transmission band (1920-1980 MHz). In the case of the example in this invention shown in 
drawing 1 which has a crossing part to the magnitude of attenuation getting worse by mutual 
induction, it can check that the magnitude of attenuation is as good as several decibels. 
[0019]Such an effect can say the same thing not only about the receiver filter 2 whose pass 
band frequency is a high filter relatively also with the transmitting side filter 1 whose pass band 
frequency is a low filter relatively. 

[0020](Embodiment 2) Drawing 4 shows the outline top view showing the surface acoustic 
wave branching filter in a second embodiment of this invention. 

[0021]ln the first example, although the crossing part was provided by the bonding wire, by a 
second embodiment, the crossing part is formed by the leading-about electrode on a bonding 
wire and a chip. The position of 9 h of extraction electrodes by the side of the ground 
connected to the parallel resonance child 4b could specifically be shifted, and it has arranged, 
and has connected via the leading-about electrode 15. The track which connects the leading- 
about electrode 15 and 9 g of extraction electrodes by the side of [ which was connected to the 
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receiver signal terminal 8 and the series resonance child 3b ] hot has a crossing part. 
[0022]Since this crossing part differs in height mutually and does not contact in order it to take 
about with the bonding wire 1 1 and to base it on the electrode 15, it becomes unnecessary to 
adjust the height of a bonding wire like the first example. As a result, since the crossing part 
which takes about with the bonding wire 1 1 and does not contact mutually by the electrode 15 
is made, in the same effect as Example 1, i.e., a transmission band, in order that the current 
generated by mutual induction may negate each other in an intersection from the influence of 
current which flows into the transmitting side filter 1, a noise is negated mutually, and suits and 
it becomes possible to prevent aggravation of the magnitude of attenuation by mutual 
induction, or an isolation. 

[0023]ln the example by this invention, like a conventional example, although a 64- 
degreeYcutX propagation LiNb0 3 board is used for a piezoelectric substrate, other 

piezoelectric substrates, such as a 36-degreeLiTa0 3 board, may be used. 

[0024]Although two surface acoustic wave filters are carried in one package in the example, It 
may not be a thing of the type by which the hermetic seal was carried out, for example, is a 
module used as other devices, such as a semiconductor device, and integral-type structure, a 
package is described said 1, and even when two filters are made to adjoin - SU board and it 
carries them in it, it can acquire an effect. 
[0025] 

[Effect of the InventionjAccording to this invention, as mentioned above at least by one side of 
the first surface acoustic wave filter and the second surface acoustic wave filter. By having at 
least one crossing part, the track connected with the first terminal or the second terminal and 
the track linked to an earthing terminal negate mutually the noise produced by mutual 
induction, and become an isolation and the good duplexer characteristic of the magnitude of 
attenuation. The problem of mutual induction can be coped with thoroughly by this, and a small 
surface acoustic wave branching filter can be obtained. 

[0026]At least by one side of the first surface acoustic wave filter and the second surface 
acoustic wave filter. Also when the track connected with the first terminal or the second 
terminal and the leading-about electrode of the extraction electrode connected with an earthing 
terminal have at least one crossing part, The noise produced by mutual induction is negated 
mutually, and it becomes an isolation and the good duplexer characteristic of the magnitude of 
attenuation. The problem of mutual induction can be coped with thoroughly by this, and a small 
surface acoustic wave branching filter can be obtained. 
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CLAIMS 

[Claim(s)] 

[Claim 1]The first surface acoustic wave filter with relatively low pass band frequency. 
The second surface acoustic wave filter with relatively high pass band frequency. 
The first terminal connected to one hot side extraction electrode of said first surface acoustic 
wave filter. 

The second terminal connected to one hot side extraction electrode of said second surface 
acoustic wave filter. 

A common terminal connected to a hot side extraction electrode of another side of said first 
surface acoustic wave filter, and a hot side extraction electrode of another side of the second 
surface acoustic wave filter, A track which connects an earthing terminal connected to the 
ground side extraction electrode of said first surface acoustic wave filter and the second 
surface acoustic wave filter, and said each electrode and each terminal. 
Are the above the surface acoustic wave branching filter which it had, and at least one side of 
the first surface acoustic wave filter and the second surface acoustic wave filter, It comprises a 
ladder type filter and said track which connects said hot side extraction electrode of said ladder 
type filter with said first terminal or said second terminal, and said track which connects a 
ground lateral electrode of said ladder type filter with an earthing terminal have at least one 
crossing part. 

[Claim 2]The first surface acoustic wave filter with relatively low pass band frequency. 
The second surface acoustic wave filter with relatively high pass band frequency. 
The first terminal connected to one hot side extraction electrode of said first surface acoustic 
wave filter. 

The second terminal connected to one hot side extraction electrode of said second surface 
acoustic wave filter. 

A common terminal linked to a hot side extraction electrode of another side of said first surface 
acoustic wave filter, and a hot side extraction electrode of another side of the second surface 
acoustic wave filter, A track which connects an earthing terminal connected to the ground side 
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extraction electrode of said first surface acoustic wave filter and the second surface acoustic 
wave filter, and said each electrode and each terminal. 

Are the above the surface acoustic wave branching filter which it had, and at least one side of 
the first surface acoustic wave filter and the second surface acoustic wave filter, Said track 
which comprises a ladder type filter, said ground side extraction electrode of said ladder type 
filter takes about, is constituted via an electrode, and connects said extraction electrode of said 
ladder type filter with said first terminal or said second terminal, A leading-about electrode of 
said ground side extraction electrode of said ladder type filter has at least one crossing part. 

[Claim 3]inside of said two surface acoustic wave filters - one side, and said common terminal, 
said first terminal or said second terminal and said earthing terminal - a track of a bonding 
wire - the surface acoustic wave branching filter according to claim 1, wherein it is connected 
and a track of the bonding wire has a crossing part. 



[Translation done.] 
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